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Abstract

The growth accounting analysis of this study confirms the importance of physical capital accumulation

for the spectacular performance of East Asia. While total factor productivity growth (TFPG) of East Asia

seems to be only moderate compared with developed countries, it is relatively high and sustained

compared with other developing regions, which has not received due attention in the literature. Cross-

country regressions and the decomposition of regional output growth reveals the quantitative importance

of policies, such as openness and institutions, in distinguishing East Asia from other developing regions,

such as Latin America or Sub-Saharan Africa. However, the success of East Asia relative to developed

regions can be attributed to the “convergence” effect, which has not been fully exploited due to

differences in policies and institutions. The differences in policies and institutions are also useful for

understanding the cross-country growth differential within East Asian region, with the role of

institutional quality being quantitatively the most important. That is, a significant portion of above-

average performance of Singapore, Hong Kong, and Taiwan and below-average performance of

Philippines and Indonesia are explained by the institutional quality alone. However, if we allow for the

possibility that openness affects growth not only directly but also indirectly by improving institutional

quality, then the quantitative importance of openness in explaining growth becomes much more

pronounced. This evidence seems to indicate that openness is the most important factor behind East

Asian growth, consistent with the view provided by Krueger (1990) that “the success of an outer-oriented

trade strategy provides the momentum and impetus for further liberalization, which then permits further

economic gains from the trade strategy.”
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1. Introduction

The spectacular economic growth of East Asia, often referred to as “the East Asian miracle,”

have been a subject of heated debate and scrutiny in both academic and policy society. Indeed, East Asia

seems to be the only region that is catching up with developed countries, while other regions of the

developing world seem to be falling behind. The central questions asked in the huge and varied literature

were what the sources of the East Asian growth are and, hence, what lessons the policy makers of other

developing countries can draw from the experiences of the region.

Broadly two strands of views have emerged to explain the success of the region: neoclassical

and revisionist view. Advocates of the neoclassical view stress a market friendly policy stance of the

relative openness of the foreign trade sector along with macroeconomic stability in the East Asian

countries. 1  The argument goes that an economy that is integrated with the rest of the world with an open

trade regime is likely to have access to foreign markets and technologies. Also, opening up to

international competition might force domestic industries to follow market signals and improve

productivity.  By contrast, others focus on the extensive government intervention in specific industries as

underlying behind the East Asian growth. They argue that East Asian experiences are a clear example of

how getting prices “wrong” and picking winners could be effective in overcoming the penalties of late

industrialization.2

Even though these two views on East Asian growth deliver radically different lessons for policy

makers of other developing countries, the debates over which policies mattered did not produce a clear

consensus yet, due primarily to the fact that each argument provides a reasonable description of a certain

aspect of complicated process of economic development. However, there is much room to investigate

which side of the debate delivers a more convincing story, which requires finding new empirical

evidence and reevaluating existing studies.

The studies by Young (1994) and Kim and Lau (1994) were, by implication, a challenge to the

debates over the role of policies in East Asia.  Young showed after careful examination of the detailed

data on four East Asian countries that the rates of total factor productivity growth (TFPG) of those

                                                
1 The literature on the role of international trade in the East Asian development are vast.  A full-scale review of the
literature is out of the scope of this essay. For a survey, among others, see Edwards (1993) and Krueger (1995).
Based on cross-country regression analysis, Sachs and Warner (1995) argue that poor countries will tend to catch
up rich countries if and only if they are open.
2  See Amsden (1989).
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countries are only modest and comparable to those of developed countries, contrary to the casual belief.

That is, after accounting for the huge accumulation of physical and human capital, there is not much left

to be explained about the extraordinary output growth of East Asia. To the extent that both neoclassical

and revisionist arguments on the East Asian growth were based on the productivity or efficiency gains

from open and liberalized trade regime or active government interventions, those empirical results were

the ones weakening the basis of the debates. 3  For example, Krugman asserted, based on Young and Kim

and Lau’s empirical results, that sophisticated industrial policies and selective protectionism by the East

Asian governments did not appear to be effective.  Moreover, the relatively small TFPG in East Asian

growth was at odds with the implications of most of the endogenous growth theories. Those theories

frequently postulate that human knowledge or “ideas” do not obey the law of diminishing returns, often

helped with the externalities associated with them, and determine long-run performance of a country.

Viewed through these lenses, the East Asian growth was a “catching-up” process in terms of

technological or human knowledge, with the possibility of East Asia surpassing advanced countries

remaining open. Recently, Collins and Bosworth (1996) confirmed the point that TFPG played only a

minor role in East Asian growth. They go on to argue that the remarkable rate of capital accumulation of

East Asia should be the focus of future work that seeks to draw lessons from the region’s rapid growth.

In our view, while these growth accounting studies and the resulting TFPG controversies surely

deserve due credit for drawing our attention to the basic characteristics of East Asian growth, there is still

much room for further studies. Firstly, as well known, the growth accounting results are sensitive to the

various assumptions on production function, such as returns to scale and input coverage. For purposes of

cross-country comparison of growth accounting results, there is an additional problem of ensuring the

comparability of the data.  So, one needs to devote enough attention to these issues to come up with

estimates reasonably comparable across countries. In this respect, Collins and Bosworth (1996) seem to

be widely cited, which considers a wide sample of countries and keeps consistency in terms of

methodology and data.  However, our understanding of this area seems to be still at an early stage and

drawing a definite conclusion at this time, especially on the relative magnitude of TFPG across countries,

might not be warranted.  Secondly, while the magnitude TFPG in East Asia for the past several decades

might not be outstanding compared to developed countries as claimed in the above studies, it seems to

have been noticeably higher than other developing regions. For example, though not emphasized by the

authors, the growth accounting results by Collins and Bosworth show that TFPG of East Asia, even after

                                                
3 Similar view is expressed in Collins and Bosworth (1996), p. 171.
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the inclusion of poorly performing Philippines, is much more sustained over time and higher on average

than those of Latin America or Sub-Saharan Africa. In our view, this point has received inadequate

attention in the literature. So, even though why East Asian TFPG is not much higher than developed

region is surely surprising in view of the huge “advantages of backwardness,” it seems to be equally

important to examine why East Asia was able to maintain “respectable” rate of TFPG for thirty or more

years while other regions could not. Finally, even though the magnitude of TFPG in East Asia might be

highly controversial, the outstanding accumulation of physical capital as a proximate determinant of East

Asian growth is considerably less so. One could legitimately downplay the role of physical capital

accumulation as not sustainable unless not accompanied by comparable increases in productive

efficiency, as Krugman (1994). However, it is also true that the living standards of East Asian countries

have improved along with the accumulation of physical capital and that, for many developing countries,

raising investment rates and making growth thereby is an objective itself of economic policies. In other

words, if achieving huge output growth through accumulation is such an easy process, then why couldn’t

so many developing countries follow East Asia? In sum, evaluating the sources of East Asian growth

compared with other developing as well as developed regions seems to be no less relevant now than ten

years ago.

In this paper, we analyze the sources of East Asian growth by using the cross-country data sets

and utilizing the two standard empirical methodologies; growth accounting and regressions.  This

approach enables us to examine the experiences of East Asian countries on a comparative perspective

and, thus, complements the detailed industry or case studies at a country level. The organization of the

paper is as follows. In the next section, we present an overview of East Asian economic growth by

attributing per worker GDP growth to input accumulation and productivity growth. In section 3, using

cross-country regressions, we examine the role of initial conditions or policy and environmental variables

in explaining the output growth rates and investigate the contribution of each determinant. In section 4,

we reconsider East Asian growth based on the empirical results of the previous sections, focusing

particularly on the role of openness and institutions. The final section summarizes the results and

discusses the issues to be addressed by country studies.

2. Overview of East Asian Economic Growth

As “East Asian Miracle”, the title of the report by World Bank (1993), suggests, East Asia has
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been extremely successful in economic growth. Even though the stories of glittering success in East Asia

is shadowed by the recent crisis, we all agree that East Asia is the unique region in the world which is

saliently catching up with advanced countries. As the first step in exploring the sources that made East

Asia an exemplary case of economic development, we utilize growth accounting methodology to

decompose the output growth between 1960 and 1990 into input accumulation and technical progress.

Growth accounting provides us a useful starting point to understand the nature of economic growth even

though it cannot reveal the underlying mechanism of growth. Despite its shortcomings arising from the

restrictive assumptions usually needed for the analysis, growth accounting is widely used since there is

no better alternative. There are truly numerous growth accounting studies on individual countries of East

Asia. However, it is difficult to compare TFPG estimates from individual country studies without taking

into account the differences in data treatment and input coverage. In this section, we try to overview the

performance of East Asian economies by relying on a common growth accounting framework and widely

exploited cross-country data sets for over 70 countries.4 Additionally, recent TFPG controversy on East

Asian growth is reconsidered by inter-regional comparison of sources of growth.

According to the standard framework of economic growth, output growth of a nation can be

decomposed into accumulation of inputs, such as capital and labor, and technical progress or

improvement of productive efficiency. Based on the assumptions of competitive factor markets, constant

returns to scale and Hicks-neutral technical progress, Solow (1957) showed that total factor productivity

growth (TFPG) can be measured as the output growth that is not explained by input growth.

TFPG = 
L
L

K
K

Y
Y

A
A &&&&

)1( αα −+−= ,

where the dotted variables denote time derivatives and α is the elasticity of production with respect to

capital, which is equal to capital income share. As implied from the methodology, total factor

productivity is a measure of our ignorance, or in other words, the output growth unexplained by the

known factors.

 In addition to physical capital and labor, we include human capital since cross-country data on

educational attainment are available. We introduce human capital into the above framework in two ways.

First, we adjust the labor input by labor quality as measured by wage differential among groups of

                                                
4 There have been some previous efforts along this line such as Collins and Bosworth(1996) and Nehru and
Dhareshwar(1993).
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different educational attainment, under the assumption that marginal product of labor with a certain level

of educational attainment is proportional to its wage, as in Collins and Bosworth (1996) and Hall and

Jones (1996). Then, the output growth of a country can be decomposed as follows.

 ))(1(
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where H is the human capital measured as a labor quality index. The second technique for incorporating

human capital is to treat it as another factor of production, as in Mankiw, Romer and Weil (1992), in

which case the growth of a country can be decomposed as follows.
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where H is the human capital measured as total schooling years of education and α and β  denote

elasticity of production with respect to physical and human capital, respectively.

In the following analysis, output data comes from PPP-adjusted real GDP series from Penn-

World Tables (mark 5.6). Physical capital stock data is taken from Nehru and Dhareshwar (1993), which

is commonly used for its wide coverage of countries. It also paid careful attention to measurement issues.

Labor input is taken as the number of workers calculated from Penn-World Tables. In our framework of

growth accounting, we use two proxies for human capital; labor quality index and total schooling years.

First, we construct the labor quality index as a weighted sum of fractions of the working age population

with different levels of educational attainment, where the weights are calculated from the rate of returns

from each additional year of schooling, following Collins and Bosworth. Here, the educational

attainment data comes from Barro and Lee (1993).5 We assume the rate of returns for primary, secondary,

and higher education to be 0.131, 0.094 and 0.078, respectively, so that average rate of return from one

year of schooling is 0.101 as in Psacharopolous (1994). He reports, after surveying numerous empirical

studies on the returns from investment in education by level, that there may be diminishing returns from

schooling. Total years of workers’ education is calculated by multiplying the average years of schooling

for the population aged over 15, from Barro and Lee (1993), by the number of workers.

                                                
5 Barro and Lee (1993) report the data on the percentage of the population who have and have not completed three
levels of schooling. We assign the duration of primary, secondary and higher education as 6, 6, and 4 years,
respectively. Those who have not completed all three levels are assumed to have attended half of the total duration
or eight years of schooling.
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The growth rates of output, physical capital stock and workers are reported in <Table 1>.

<Table 1> depicts the now old story of exemplary East Asian economic growth between 1960 and 1990

contrasted with other regions of the world.6 In terms of per worker GDP growth, East Asia outperforms

other regions by more than twice, except for the oil-producing Middle East. East Asian countries have

been successful in mobilizing both labor and capital. Particularly, physical capital accumulation was

surprisingly higher than in other regions. It is without doubt that high rates of physical capital

accumulation are the major factors of East Asia’s rapid economic growth. By contrast, human capital

growth in East Asia, as measured by educational attainment, does not differ much from that of other

developing regions: the average years of schooling in East Asia as presented in <Table 1> grew at 1.94

percent per annum, which is lower than those of the Middle East and South Asia. As argued by Collins

and Bosworth, schooling years could overstate the human capital growth of countries with low initial

levels of education, since no formal schooling is treated as zero human capital stock. Thus, <Table 1>

also presents the growth of labor quality index. Even when adjusted for rate of returns to schooling, the

rate of human capital growth in East Asia is not as outstanding as the growth of physical capital stock: it

is even lower than that of South Asia. But the relatively low rate of human capital growth in East Asia

compared with other regions, such as South Asia or the Middle East, is consistent with the relatively high

initial level of human capital stock in East Asia.

In order to calculate TFPG, we need parametric estimates of production elasticity of each input.

Under the assumption of perfectly competitive factor markets, production elasticity with respect to a

specific input is equal to its share of income. Since reliable measures of factor income shares are not

available for most developing countries, the following analysis is based on two alternative assumptions

of factor shares. First, we assume that factor shares are common across countries. Under this assumption,

when human capital is modeled as a labor quality index, we follow Collins and Bosworth (1996) by

setting the physical capital share of income at 0.35.  When human capital is considered as another factor

of production, as in Mankiw et al. (1992), we assume a physical capital share of 0.4 and human capital

share of 0.3.  Second, we allow cross-country differences in factor income shares since the level of

physical capital share of income, around 0.3, is based on the findings from industrialized countries. Hall

and Jones (1996) calculated physical capital income share using data on the capital stock, the volume of

                                                
6 Regional groupings and country coverage are reported in Appendix 1.
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output, and the rate of return to physical capital. 7

<Table 2> reports the estimates of TFPG based on alternative treatment of human capital or

factor income shares. Even though figures change according to the methodology, we find that East Asia

is close to developed countries while other developing regions, such as Latin America and the Sub-

Sahara, show a negative TFPG. It cannot be boldly argued that the TFPG of East Asia is definitely higher

than that of developed countries. However, it cannot be refuted that East Asia achieved as high TFPG as

that of advanced countries, either. Recently, Krugman (1994) initiated a TFPG controversy by arguing

that East Asia may not be able to maintain its fast growth in the future due to its low TFPG, based on the

empirical findings of Young (1995) and Kim and Lau (1994). In terms of methodology, our study is

comparable to Young. After careful treatment of data on capital and labor inputs, Young reported that the

TFPG of East Asian countries are not as high as casually expected. According to his report, the TFPG of

East Asia is close to that of developed regions. The only exception is Singapore, for which Young reports

negative TFPG. Thus, if we take these empirical results at face value, East Asia’s TFPG is not so

surprisingly higher than that of the developed regions.

In <Table 3.A>, the results of growth accounting are presented by periods and country groups.

We use the estimates of TFPG from the second column of <Table 2>. As already noted by Easterly et

al.(1993), output growth and TFPG fluctuate sharply in most regions while human and physical capital

accumulation are relatively sustained. However, it is interesting to note that East Asia turns out to be the

only region which maintained output growth through persistent accumulation and productivity

improvement. In particular, physical capital accumulation continues to be extremely high in East Asia

over the last three decades.

Meanwhile, the TFPG of East Asia does not stand out from other regions during the 1960s; it is

even lower than that of Latin America. Throughout the three periods, however, East Asia showed

sustained growth with relatively high TFPG. On the contrary, the TFPG of Latin America plummeted

from the world’s highest in the 1960s to a negative figure in the 1970s, and became the lowest among

regions in the 1980s. Even accumulation in Latin America has noticeably decelerated in the 1980s. Thus,

the 1960s and 1970s are important periods when the two contrasting paths of East Asian and Latin

American growth of might have been determined. The Sub-Saharan countries failed to grow, with

persistently low rates of accumulation and even negative TFPG in the 1960s and 1980s, which suggests

                                                
7 Hall and Jones (1996) use 0.1353 for rate of return to physical capital from the U.S experience under the
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that some intrinsic sources such as ethno-linguistic fragmentation (Easterly and Levine 1997) might be at

work behind Africa’s failure.

From the above discussions, the distinguishing characteristics of East Asian growth could be

summarized as follows. First, in terms of capital accumulation, East Asian countries have been extremely

successful compared with other regions. To understand East Asian economic growth, we have to

determine what enabled the accumulation of physical capital in East Asia at such a spectacular rate for

such a long time. Second, East Asia’s TFPG is relatively high compared with most other developing

countries, which show meager and even negative TFPG.  So, the underlying factors which made East

Asia stand out among developing regions in terms of TFPG need to be identified. Third, East Asia’s

TFPG is not so high compared with that of the developed regions. This is surprising if we take into

consideration the influx of foreign technologies through huge imports of capital goods and rapid learning

by doing. 8  So, we may ask why East Asia could not fully exploit the advantage of “backwardness.” We

will try to address these issues later by exploring the possible determinants of accumulation and

productivity improvement.

<Table 3.B> reports the growth accounting of individual East Asian countries. Except for

Philippines, most countries have sustained a high economic growth over the decades. Unlike other East

Asian countries, the growth pattern of Philippines is similar to Latin American countries, where the

growth slowed down over the decades with negative TFPG. The rate of capital accumulation is

noticeable, particularly in three leading newly industrialized countries, such as Singapore, Taiwan and

Korea, where the growth rate over 10 percent per annum is observed for some decades. In terms of

TFPG, there seem to be ups and downs across periods. It is noteworthy, however, that most East Asian

countries other than resource-rich Indonesia and Malaysia bounce back in the 1980s with unprecedented

high TFPG, shortly after experiencing negative TFPG in the 1970s. This quick recovery of TFPG in most

of East Asian countries is in sharp contrast to Latin American countries where the economy deteriorated

further during the 1980s, so called “the lost decade”.

                                                                                                                                                           
assumption that the service price of physical capital is roughly the same across countries.
8 TFPG also includes the impact of factor reallocation among sectors. In low income countries, labor movement
from agriculture to industry is found to be a dominant determinant of TFPG as demonstrated by Pack(1992) and
Kim(1998). But this effect declines sharply as an economy grows.
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3. The Sources of East Asian Growth

In the previous section, we attributed the success of East Asian economies to rapid capital

accumulation and TFPG. Even though TFPG is not so surprisingly high compared with developed

countries, East Asian economies were successful in terms of both capital accumulation and TFPG

contrasted with the stagnation of other developing regions. However, strictly speaking, capital

accumulation and TFPG may be the process of economic development per se rather than its true sources.

Our answer to the sources of growth will be incomplete until we identify the fundamental sources of

growth such as policies and institutions which made rapid growth possible.

Existing literature on East Asian economic growth provides us many plausible explanations on

the success of East Asia, though all of them are not debate-proof. To enumerate some of well- known

explanations, first, East Asia was unusually successful in macroeconomic management, providing the

essential environment for private investment. Observing the barometers of macroeconomic stability such

as inflation rate and exchange rate, most researchers agree on this as conventional wisdom.9 Second, the

emphasis on education, particularly primary and secondary education, generated a social environment

that made rapid human capital accumulation possible. Based on <Table 1>, East Asia may not seem to be

an outlier in educational attainment. However, large private expenditure on higher education with public

spending on basic education nurtured high skill and aptitude of workers which is manifested in

international comparison of test scores on student’s aptitude. (Birdsall and Sabot 1993) Third, East Asia

pursued export-promotion policy by providing incentives to export through subsidies and tax credits.

Export-promotion policy in the East Asia was quite unorthodox in the 1960s when import-substitution

policy was popularly recommended as a development strategy. Particularly, unlike other developing

regions whose export consisted mainly of agricultural product, East Asia pushed export of manufacturing

goods, which might have improved technology and organization of enterprises. The advantage of export-

promotion policy is well documented by Krueger (1980, 1990, 1997). However, it is also true that East

Asian countries maintained trade barriers when needed for protection of strategic industries. Even though

there is a large variation among countries, East Asia, particularly Korea and Taiwan, are famous for state

involvement in resource allocation through industrial polices. Most of East Asian governments were

“strong”, i.e., could mobilize the nation to the state-set goals geared at economic development. (Amsden

1989, Wade 1990) Fourth, East Asia had superior institutions that enabled the isolation of economic

                                                
9 See Page(1994).
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decisions from other political complications by relatively less corrupt bureaucrats. Also performance-

based rent-allocation and competition in foreign export markets lessened the side-effect of state-led

development. (World Bank 1993) Fifth, East Asia is destined to succeed since it had a better initial

condition: high level of initial human capital and favorable income distribution. (Rodrik 1994) A good

initial condition might have brought about high rate of returns to investment, which means an

acceleration of growth once triggered.

As mentioned already, all the hypotheses have their own supporting cases and logic as well as

counter-cases and confutation. In this section, we try to examine the effect of above candidates of East

Asian economic growth by utilizing cross-country regressions. The advantage of this exercise is that we

can see the statistical significance of those candidates and measure the quantitative importance on

economic growth. Particularly, we give our attention to the role of polices which may explain the growth

differential between East Asia and other regions.

Framework for Cross-Country Regression

Most existing studies of cross-country regression are based on an extended version of the

neoclassical growth model, as described in Barro (1991). This type of model predicts “conditional

convergence”- controlling for cross-country differences in steady state income levels as determined by

policy or environmental variables, a poor country will grow faster than richer countries. Following this

tradition we relate per-worker GDP growth rate to two groups of variables: initial conditions and policy

or environmental variables. Here, we use per-worker rather than per-capita GDP growth rate during the

1960-90 period as the dependent variable in order to abstract from the matter of changes in labor force

participation or unemployment rate. Initial conditions are the initial level of per-worker GDP and initial

human capital measured as educational attainment or health.

In addition to the initial conditions, there are truly diverse factors that have been proposed as

determinants of output growth. These include the degree of government intervention in the market,

foreign trade policies, financial market development, macro-economic stability, institutional quality,

geographic or cultural factors, political or social stability, ethno-linguistic fragmentation of the

population, external shocks, income distribution, and so on.

All of these proposed determinants could be related to output growth rate in some way or other.
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However, considering the huge number of potential determinants of growth suggested so far and the

limited number of cross-section observations, choosing only a small set of potential determinants of

growth is inevitable. Out of the various policy or environmental variables employed in the literature, we

try to set up a parsimonious regression equation using independent variables most extensively utilized.

These include government consumption expenditure, openness, institutional quality, natural resource

endowment, and terms of trade shock. We also consider additional variables, such as ethno-linguistic

fragmentation, that we thought could possibly give us more insight into the performance of East Asian

countries. A summary of the variables by region for the 1960-89 period is presented in <Table 4 >.

The Determinants of Economic Growth Considered in the Analysis

Initial Conditions

Initial per worker GDP is the value in 1960 calculated from Penn-World Tables (mark 5.6.)

Conditional convergence implies that we expect a negative coefficient on the initial level of GDP. The

average level of per worker GDP of the East Asian region in 1960, as shown in <Table 4>, is relatively

low—lower than that of the Latin American region. Thus, other factors held constant, East Asian

countries had a better prospect of economic growth than Latin American or developed countries.

However, Sub-Sahara Africa, which had the lowest initial income level, should have performed better by

this force alone.

As proxies for human capital stock, we consider two variables: secondary years of schooling in

the total population aged 25 or over and life expectancy at age zero in 1960, from Barro and Lee (1994a).

The coefficient on the human capital stock variable is expected to be positive for the following reasons.

First, as noted by Barro and Lee (1994b), the two-sector model of endogenous growth suggests that

imbalances between human capital and physical capital influence the transitional growth rate. That is, an

initially high ratio of human capital to physical capital induces rapid growth in physical capital and

output during the transition. Second, when human capital is the key input to knowledge-generating

activities, then countries with greater initial stocks of human capital tend to grow faster through rapid

introduction of new ideas or products, as suggested by Romer (1990). In 1960, East Asia had 0.65 years

of secondary schooling, which is roughly equal to that of Latin America and about three times that of

Sub-Sahara Africa. However, it was far below that of the developed regions. A similar pattern emerges

from life expectancy at age zero.
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Policy and Institutions

We consider four variables: government consumption, openness, black market premium and

institutional quality. Government consumption is the ratio of real government consumption expenditure

minus spending on defense and education to real GDP, averaged over the 1960-89 period. A high

government consumption variable reflects general government involvement in the economy, which might

lead to inefficient resource allocation. Thus, we expect a negative coefficient on this variable. By this

measure, East Asian government consumption is relatively low, only 6.9 percent of GDP, compared with

that of Sub-Sahara Africa (14.8%) and South Asia (14.7%). There are also large variations in this

measure within the East Asian region. Taiwan and Philippines had the highest ratio, with 14.2% and

10.7%, respectively, and Singapore and Korea had the lowest ratio, with 1.3% and 3.0%, respectively.

Another policy variable is openness to the world economy.  The openness variable used here is

the fraction of years the economy was open to trade between 1950 and 1990, from Sachs and Warner

(1995).  In this measure, an economy is considered as “open” if it satisfies all of the following five

criterion: 1) average tariffs are lower than 40 percent, 2) quotas and licensing cover less than 40 percent

of total imports, 3) the black market premium is less than 20 percent, 4) it is a non-socialist economy,

and 5) major exports are not monopolized by the state. We expect a positive coefficient on this variable.

That is, an economy that is integrated with the rest of the world with an open trade regime is likely to

have access to foreign markets and technologies. Also, opening up to international competition might

force domestic industries to improve productivity.

According to Sachs and Warner’s openness measure, the East Asian region was far more open

during the 1950-1990 period than any of the other developing regions, including Latin America and Sub-

Sahara Africa. Again, there are some variations in the degree of openness among East Asian countries.

For example, Singapore, Malaysia and Thailand have been open during the entire period, while the

Philippines was comparatively closed for most of the period.  Even though Taiwan, Korea, and Indonesia

were not as open as Singapore, they were far more open than a typical country of Latin America or Sub-

Sahara Africa.

Black market premium on foreign exchange is a variable widely employed in the literature. We

use it as the average value during the 1960-89 period calculated from Barro and Lee’s data set and

consider it as a proxy for market distortions as in Barro and Sala-i-Martin (1995). Thus, it is expected
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that a higher black market premium is associated with a lower steady state level of income. The average

black market premium during the 1960-89 period is 6 percent for East Asia, 26 percent for Latin

America, and 45 percent for South Asia, while the same figure for the developed regions is only 2

percent. However, there are fairly substantial differences across countries within the East Asian region.

Singapore, Malaysia, and Thailand recorded only 1 percent, while Korea and Indonesia averaged 15

percent and 13 percent, respectively.

The final policy variable is average inflation rate during the 1960-1989 period from Sala-i-

Martin’s data set. The World Bank policy research report on East Asian economic growth (1993) shows

that East Asian countries have achieved unusual success in managing macroeconomies with low-inflation

rate in contrast with Latin America. Fischer (1993) and Bruno and Easterly (1998) find that inflation-

growth correlation is only present in high frequency data and with extreme inflation observations. We

expect that inflation is negatively correlated with growth, but the correlation may not be robust in the

long-term data.

As a measure of institutional quality, we use the index created by Knack and Keefer (1995)

averaged over the 1980s. The index is an average of the subjective scores of the following five aspects of

government: 1) government repudiation of contracts, 2) risk of expropriation, 3) corruption, 4) rule of

law, and 5) bureaucratic quality. This measure has been interpreted to have implications on the security

of property and contractual rights, or general quality of political institutions affecting business

transactions. A lower value of the index indicates poor quality of institutions and higher investment risks.

East Asia records a fairly high score of 6.57, behind developed regions at 9.11. The scores for other

developing regions range from 3.63 – 4.68.

Region or Country-Specific Variables

Next, we include region or country-specific variables from previous studies that have attracted

our attention. The first variable is the share of primary product exports in GNP for 1970 as collected by

Sachs and Warner (1996), which measures a country’s natural resource dependence. Sachs and Warner

observe that the resource-rich countries have tended to grow more slowly, which confirms the so-called

“resource curse.” The logic is that availability of ample natural resources may permit an economy to

adhere to the old inefficient system, thus avoiding the painful restructuring which may lead to higher

growth. Also, Rodrik (1994) argued that the reason East Asian economies pursued export promoting
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strategy was the shortage of foreign exchange, which cannot be earned by the export of primary products.

Thus, poor natural resources may have forced these economies to open as soon as industrialization took

off. The second variable we consider is ethno-linguistic fragmentation, which measures the probability

that two randomly selected individuals in a country belong to different ethno-linguistic groups. Easterly

and Levine (1997) provide empirical evidence that ethnic fragmentation explains a significant part of

growth differential between Africa and other regions. Although there are substantial within-region

variations, East Asia is a relatively ethno-linguistically homogenous region, which might have allowed

for adoption of growth-focused policies without social confrontation. The third variable is the percentage

of Confucian population. The reason we include this is related to the Asian Value controversy initiated

by the Lee Kuan Yew interview in Foreign Affairs (1994). Even though Asian Values is not a well-

specified concept, Confucianism is at the center of the controversy. The above three variables are likely

to be most exogenous, i.e., unchangeable in the short run, and could be collectively considered as a

country’s socio-economic environment.

External Shock

Finally, we consider the terms of trade shock, which have been found by Easterly et al. (1993)

to play a significant role in explaining growth.  We expect that favorable changes in terms of trade would

be conducive to growth.

Regression Results

<Table 6> shows our main regression results. In regression (1) all of our explanatory variables

have significant coefficients with expected signs. Moreover, the regression explains most of the cross-

country variation in growth rates.  First of all, the regression result shows the importance of initial

conditions, such as initial income and initial human capital, which is in line with many cross-country

regressions of this sort. The coefficient on log of initial income implies the presence of conditional

convergence: controlling for the effects from other variables, initially poor countries grow faster than

richer countries. In addition, countries with high initial human capital level experience faster growth.

Next, the regression also shows that policies and institutions are important determinants of

economic growth. A country with large government consumption is likely to experience slower

economic growth as the resource allocation of the economy becomes inefficient. On the contrary Sachs
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and Warner’s measure of openness to the world economy is positive and significant as expected. An

open country might be able to growth faster by accessing foreign technologies that are not available

domestically and utilizing the “advantage of backwardness.” The coefficient on institutional quality is

also highly significant with a positive sign, implying that security of property and contractual rights and

low corruption are conducive to growth.

Finally, the share of primary product exports in GNP enters the regression with a negative and

highly significant coefficient. The coefficient on terms of trade growth is positive and significant.

However, there is little variation in this variable among regions, excluding the Middle East. Hence, the so

that terms of trade growth does not explain much of the cross-regional variations of income growth.

The remaining regressions in <Table 6> include additional regressors to see the sensitivity of

the estimates of our explanatory variables. Regressions (2)-(4) in <Table 6> report the results with

regional dummy variables included.  Both of the dummy variables for Latin America and Sub-Sahara

Africa enter the regression with negative and highly significant coefficients in regression (2), which is a

frequently reported result in the literature. For reasons not fully captured by our framework, both regions

had lower per worker GDP growth than the rest of the world by 0.8 and 1.6 percentage points,

respectively. In regression (3), the coefficient on the East Asia dummy variable turns out to be positive.

However, it becomes insignificant with Latin America and Sub-Saharan Africa dummy variables

included in regression (4). It is worth noting that the absolute values of the estimated coefficients on

openness and natural resource abundance variables were reduced greatly by the inclusion of those two

dummy variables, which seems to reflect high correlation between these variables and the regional

dummy variables. That is, Latin America and Sub-Sahara Africa tend to be resource-richer and less open

than the rest of the world.

Regression (5) shows the result with the addition of investment rate.10 The coefficient on

investment rate is positive and significant, but the inclusion of investment rate did not materially affect

the coefficients of most of other variables.  In regression (6), life expectancy is positive and significant

but it does not change the coefficients of other variables significantly. Regressions (7) through (9) show

the result with inflation, black market premium, and revolutions, respectively. Even though all the

coefficients had expected signs, none of them entered the regression significantly. The coefficient on

political rights in regression (10) is significant but with the opposite sign from the one reported by Barro

                                                
10 Investment rate is the average ratio of real investment to real GDP during the 1960-89 period.
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and Lee (1994). We then considered ethno-linquistic fragmentation as a possible explanatory variable.

The coefficient on the variable is negative and significant, confirming the result reported in Easterly and

Levine (1997) that ethno-linguistic diversity of the population is harmful to growth. In regression (12),

the coefficient of the Confucianism variable is positive and significant. However, the Confucianism

variable loses significance when ethno-linguistic fragmentation is also included.

To summarize, the estimates of the policy variables except openness do not change a lot

regardless to the inclusion of other variables. The inclusion of Latin America and Sub-Saharan Africa

dummy variables sharply reduces the size of the estimate of openness. However, once these dummy

variables are included, the estimate of openness does not change much over the regressions. It implies

there is high correlation between openness and the regional dummy variables. That is, Latin America and

Sub-Sahara Africa tend to be less open than the rest of the world.11

Decomposition of East Asian Growth

Now, we examine the sources of East Asian growth by calculating the contributions of each

determinant. The decomposition of output growth is based on regression (2) in <Table 6>. As already

mentioned, the regression explains most of the cross-country variations in growth rates with a small

number of explanatory variables. Another way to examine the predictive performance of the regression

would be to compare the actual growth rate with its predicted values. The predicted growth rate of a

region can be calculated by inserting the regional average of the explanatory variables into the equation.

For the East Asian region, the fitted growth rate of 4.29 is very close to the actual value of 4.48.  The

same is true for most of the other regions. For South Asia, however, the predicted growth rate of 2.94 is

somewhat higher than the actual growth rate of 2.06.

In order to analyze the sources of cross-regional differences in growth rates, we take East Asia

as our base and try to decompose the predicted differences in growth rates between East Asia and other

regions. By doing so, we can understand what factors lie behind the spectacular performance of the East

Asian region relative to other regions. If we look at the second column of <Table 7>, the model explains

1.60 percentage points out of the actual growth rate difference of 1.84 percent between the East Asian

and developed regions. It is very interesting to note here that the contribution from initial income alone

                                                
11 In Appendix A, panel regression results are reported.  Here, the coefficient of openness variable is much larger
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(2.99 percentage points) more than explains the predicted growth rate difference between the two

regions, while the contributions from most of the other variables, especially that of institutional quality (-

0.93 percentage points), are negative.  This means that if we compare East Asian growth with that of the

developed regions, the East Asian miracle might be nothing more than a story of “convergence” that is

not fully exploited.  In other words, East Asian countries could have grown much faster than they

actually did if they had, for example, higher institutional quality in place.

However, this does not seem to be the end of the story. That is, downgrading the East Asian

miracle to a story of “under-exploited convergence” might not be fully satisfactory if we consider the fact

that there are many other slower growing developing regions that were as poor as East Asia in 1960.

Thus, assessing the sources of East Asian growth relative to other developing regions would also be an

illuminating exercise to understand East Asian growth.

Column three of <Table 7> shows the decomposition of East Asian growth relative to that of

Latin America.  Out of the actual growth rate differential of 3.52 percentage points, about 2 percentage

points are attributed to differences in initial conditions (1.20 percentage points) and policies (1.05

percentage points).  Among the policies, differences in institutional quality and openness turn out to be

dominating factors.  In other words, East Asian countries could grow faster than Latin American

countries due to better policies, such as higher quality institutions and more openness.

The substantial role of policies in explaining the outstanding performance of East Asia is more

clearly visible by comparing East Asia with other developing countries in Sub-Sahara Africa or South

Asia.  The predicted growth rate difference between East Asia and Sub-Sahara Africa is 3.54, which is

very close to the actual difference of 3.73. Since East Asian countries started with higher per worker

income in 1960, the growth rate of the East Asian region should have been lower by 0.97 percentage

points, all else being equal. However, the effect from higher initial human capital stock of East Asian

countries almost cancels out the effect from initial income, so that the combined effect of initial

conditions between the two regions has been roughly similar.  However, better policies of East Asia, i.e.,

smaller government consumption, more openness, and higher institutional quality, explain a total growth

rate differential of 1.49 percentage points. Comparison of East and South Asia produces even more

striking results in terms of the importance of policies. That is, the predicted growth rate difference of

1.34 is more than explained by the combined effects (1.80 percentage points) of policy variables. Among

                                                                                                                                                           
and more significant than in cross-section regressions.
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the policy variables, the contribution of institutional quality (1.07 percentage points) is the largest,

followed by openness and government consumption.

To summarize the results of the decomposition exercise based on cross-section regression, the

differences in policies explain a substantial part of growth rate differences between East Asia and other

regions. The role of institutional quality seems to be the biggest, while the importance of openness

cannot be dismissed.  Meanwhile, the differences in initial conditions between East Asia and developed

countries more than explains the predicted growth rate differential: East Asian growth may be the story

of “convergence” not fully exploited to its potential and hindered by differences in policies. However,

this might not be a fair assessment given the existence of many other countries which had similar initial

conditions but performed poorly.  To level the assessment, it should not be overlooked that East Asian

countries had relatively good policies in place.

The Sources of Cross-Country Growth Differential in East Asia

Here, we use regression (2) in <Table 6> to decompose the growth performance of individual

countries in East Asia relative to the regional mean, which is shown at the first row of <Table 8>. For

example, Hong Kong’s actual growth rate differential of 1.19 is the difference between Hong Kong’s

actual growth rate of 5.67 and East Asia mean of 4.48. Comparison across countries reveals that

countries in the region are quite heterogeneous in terms of growth performance. The four East Asian

tigers— namely, Korea, Hong Kong, Taiwan, and Singapore—shows above-average growth performance

while the growth rate of Philippines is far below average. The growth rate differential between South

Korea and Philippines is as much as 4.4 percentage point.

The cross-country regression equation is modestly successful in explaining within-regional

variations in growth rates. That is, our independent variables determine rather well, with the exception of

Thailand, which country is likely to show above- or below-average growth performance. For example,

the model predicts quite well the different growth experiences for the 1960-90 period between Korea and

Philippines. However, it should not be overlooked that there are large residuals remaining for some

countries; the growth rates of Hong Kong, Korea and Taiwan are under-predicted and those of Singapore

and Philippines are over-predicted.

Differences in initial conditions, such as initial income and initial human capital, among East
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Asian countries turn out to be important in explaining the growth rate differential within the region. For

example, the difference in initial income and initial human capital between Hong Kong and Indonesia

explains the growth rate differential of about 2.6 and 1.3 percentage points, respectively, between the two

countries. However, the initial conditions alone are not enough at all in distinguishing between countries’

growth experiences.  For example, as of 1960 both Korea and Philippines had broadly similar initial

conditions: relatively low initial income but relatively high human capital. Nevertheless, the subsequent

growth rate differential between the two countries cannot be more striking.

Our decomposition shows that not only initial conditions but also policies and institutions are

important in explaining cross-country growth rate differential within the region. In particular,

institutional quality is quantitatively the most important determinant. For example, a significant portion

of above-average performance of Singapore, Hong Kong, and Taiwan are explained by institutional

quality alone. Likewise, a huge fraction of below-average performance of Philippines and Indonesia is

explained by that variable.  The role of openness is also important but less pronounced in explaining

within-region variations in growth rate since, compared with countries in other regions, most East Asian

countries were relatively open according to Sachs and Warner’s measure, with the exception of

Philippines. As discussed earlier, the openness measure seems to be more useful for explaining growth

rate differential between East Asia and other developing regions, such as Latin America and Sub-Saharan

Africa. Overall, the role of policies and institutions explains quite well the above-average performance of

Singapore, Hong Kong, and Taiwan, as well as below-average performance of Philippines and Indonesia.

Channels of Economic Growth

The previous regressions suggest that per worker GDP growth can be explained relatively well

by the explanatory variables, such as initial per worker GDP, initial human capital stock, government

consumption expenditure, openness, institutional quality, the natural resource endowments, and terms of

trade growth. By regressing capital accumulation and TFPG on the same set of variables that were used

in output growth regressions, we may partially answer the question raised from the previous growth

accounting results. It may be also interesting to examine the channels through which the above variables

affect output growth. In the regressions below, the dependent variables are the growth rate of per worker

capital stock and TFPG. TFPG is from the second column of <Table 2>, which uses labor quality index

as a proxy for human capital and different factor income shares across countries.
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The regression (1) of <Table 9> is the result of capital growth regression using the variables

from the output growth regression. The negatively estimated coefficient on initial income level shows

that there is a conditional convergence as implied by the Solow growth model. Among policy variables,

government consumption is negatively related to capital accumulation. Also, the countries with higher

institutional quality are found to outperform in capital accumulation. However, the estimates of openness

and natural resource endowments are not significantly related to capital accumulation. Also, the Latin

America dummy, which is one of the regional dummy variables significant in the output growth

regression, does not show any significance. In regressions (3) and (4), we exclude these insignificant

variables, but the model does not lose explanatory power.

In order to examine whether the above variables explain the extremely high capital

accumulation of East Asia, a dummy variable for East Asia is introduced in the second regression. The

estimated coefficient is quite large at 2.87 and highly significant.  Considering that per worker capital

growth of East Asia is 8.14 percent per year during the period, this implies that about a quarter of the

capital growth in East Asia cannot be explained by the above variables. In order to see whether the large

coefficient on the East Asia dummy variable is attributable to factors not captured by the regression, we

introduce other possible determinants. In regression (5), the size of the coefficient on the East Asia

dummy is not reduced much by the inclusion of political and social environment variables, such as

revolution, political rights, and ethno-linguistic diversity. Thus, these variables do not seem to explain

the high capital accumulation of East Asia. Since Rodrik (1994) suggested that the relatively equal

income distribution of East Asia was favorable to huge investment in this region, we introduced initial

income distribution as another explanatory variable in regression (7).12 However, our regression does not

detect any significant relationship between initial income distribution and capital accumulation.13 Finally,

we used initial capital stock instead of initial income level as an initial condition, but the qualitative

implication of the regression does not change much.

<Table 10> presents the regression results of TFPG. In the first regression of <Table 10>, we

also find the convergence effect that less developed countries improve TFP faster. This result seems to

imply the advantage of backwardness. There is ample room for the less developed countries to improve

TFP by the import of capital goods embodying advanced technology or resource reallocation from

                                                
12 We used the first observation of the Gini coefficient between 1960 and 1980 for each country (from Deininger
and Squire (199?)) as initial income distribution.
13 We also run output growth on initial income distribution in similar specification, but we could not find any
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agriculture to industry. The initial human capital stock, which was not so significant in the capital growth

regressions, turns out to be significantly related to TFPG.  This result is consistent with the well-known

explanations that a country with high human capital is at a better position to adopt advanced

technologies. Among policy variables, government consumption is not significantly related to TFPG,

although it explains capital growth rather well. On the contrary, openness and natural resource

endowments gain strong explanatory power in TFPG regressions. Interestingly, institutional quality is

strongly associated with TPFG as well as capital accumulation. Unlike the case of capital growth

regression, the dummy variables for Latin America and the Sub-Sahara are not statistically significant. In

regression (4), we removed statistically insignificant explanatory variables but the fit stays the same. The

insignificance of terms of trade shock in <Table 10> contrasts with the panel regression findings of

Easterly et al. (1993). They found short term TFPG to be strongly related to terms of trade shock. Thus,

terms of shock may not be related to TFPG in the long term, while affecting it in the short term. For

capital growth regressions, we add the dummy variable for East Asia to see whether our regressors

adequately explain East Asia’s TFPG in regression (2). In contrast to the results of capital accumulation

regressions, the estimated coefficients are negative, though not so significant. As in capital growth

regressions, we examine the effect of other factors such as ethno-linguistic fragmentation, revolution,

political rights and income distribution on TFPG in regressions (5) and (6). These socio-political factors

do not seem to explain significantly the cross-country TFPG differential once openness, resource

endowments and institutional quality are included in the model. In regression (7), we remove the East

Asia dummy variable but the goodness of fit stays the same without apparent change in the estimates of

other explanatory variables.

In sum, the convergence effect is present in both TFPG and capital growth. Initial human

capital stock is important in improving TFP. Openness and natural resource endowments are strongly

related to TFPG, while government consumption and terms of trade shock have a robust relationship with

capital accumulation. Natural resource endowments affect output growth through the TFP channel rather

than capital accumulation.  This result seems to indicate that the countries specializing in the primary

sector may not have a chance to improve TFP unlike industrialized countries, considering that major

technological change takes place in the industrial sector rather than in the primary sector. Openness is a

frequently stated source of growth in development literature. Even though our analysis does not address

the causality issue, the results in <Table 9> and <Table 10> indicate that openness is related to output

                                                                                                                                                           
effect of income distribution on output growth.
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growth through the TFP channel rather than capital accumulation.14 Finally, institutional environment is

an important factor of growth through accelerating accumulation and improving productive efficiency.

 Finally, based on the estimates of regression, we investigate the sources of cross-country

differential of capital growth and TFPG in <Table 11> and <Table 12>. For <Table 11>, we use the

regression (4) of <Table 9> where we removed openness and resource endowments which turn out to be

statistically insignificant. Regression (4) of <Table 9> shows that initial condition (initial income and

human capital), government consumption and quality of institution explain about 60% of cross-country

variation of capital growth. We also accommodate the limitation of our model in explaining capital

growth of East Asian countries by including the dummy for East Asia. The first row shows the actual

difference in capital growth rate between East Asia and other regions. The fitted differences track

relatively well the actual except for the case of Middle East for which the difference is over-predicted.

However, if we take into account the presence of East Asia dummy, 2.61 percent per annum, about a half

of capital growth differential between East Asia and other regions is left unexplained by the model. It

means the surprisingly high rates of capital growth of East Asian countries cannot be satisfactorily

explained by the determinants in our model. One possible explanation is that we fail to include variables

measuring the government intervention in terms of trade and industrial policies. The controversial role of

government is worth being scrutinized since many theories of economic development underline the

capital accumulation initiated by the state in the early stage of development. (For example,

Gerschenkron(1962)) However, the role of the state in East Asia by itself might not be sufficient enough

to explain the sustained high accumulation for more than three decades. We might also have to answer

whether and how the returns to investment have remained so high as to make huge accumulation

sustainable. Rodrik (1994) suggests an explanation by referring to favorable initial conditions in East

Asia with high human capital and equal income distribution. In this case, it should be explained why East

Asia took off in the 1960s and not earlier when there were similar conditions.

However, the other half of capital growth differential is explained by the model. In comparison

with developed countries, the conditional convergence explains a larger part. East Asia could have

accumulated much faster by 1.5 percent per annum if it had human capital and institutional quality

equivalent to the developed region. But this is not a whole story if we compare East Asia with other

                                                
14 Our results confirm the argument of Sachs and Warner (1995) but contradict the findings of Collins and
Bosworth (1996). This may be due to the limits of cross-country growth regression. It calls for the country
historical case study.
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developing regions. East Asia could accumulate faster than South Asia, Sub-Saharan Africa, and Latin

America by as much as 2.4, 2.0, 1.0 percentage points, respectively, due to abstinence of government

consumption and better institutional quality. Summing up the result, East Asia may be considered as the

model of economic growth which utilized the advantage of backwardness by getting the economy right

in place in terms of government policy and institutional arrangements.

Next, we investigate the sources of TFPG differential across the regions in <Table 12>. For

<Table 12> we use regression (4) of <Table 10> where we excluded the government consumption and

terms of trade shock which are not significant. The explanatory variables such as initial income, human

capital level, openness, resource endowments and institutional quality explain about 54% of cross-

country variations in TFPG. The fit is not so good compared with output growth regression, which is

easily expected considering the volatility of TFPG affected by many exogenous shocks. Compared with

developed countries, TFPG of East Asia is over-predicted by 0.15 percent per annum, not negligible

where TFPG of East Asia is 0.68 percent per annum. Also East Asia dummy is –0.56, which means East

Asia’s TFPG has been lower by 0.56 percent per annum due to the unexplained factors. As in the case of

capital accumulation regression, the government intervention in terms of trade and industrial policies

might be responsible for the negative coefficient of the East Asia dummy variable. If the coefficients of

East Asia dummy variables reflect the effects of government intervention in both capital and TFPG

regressions, then the results seem to imply that government intervention initiated the high capital

accumulation but distort the resource allocation leading to lower TFPG. Also the result seems to confirm

the story of Krugman (1994).

However, it is noteworthy that the TFPG of East Asia is higher than other developing regions.

Reviewing the <Table 12>, the actual TFPG calculated in growth accounting shows East Asia achieved

the highest TFPG among developing regions surpassed only by developed regions. Although the fit is not

so good, the result shows the importance of openness and institution in TFPG. East Asia could

outperform other developing regions due to openness and institution. Due to these two factors combined,

East Asia could improve TFP faster than Latin America, Middle East, South Asia, and Sub-Saharan

Africa by as much as 0.84, 0.86, 0.67, 1.03 percentage point, respectively. The magnitude of these two

effects is not negligible considering the size of TFPG differential across regions. Also, initial human

capital explains the TFPG differential between East Asia and other regions, particularly Sub-Saharan

Africa. The same story applies to the lower TPFG of East Asia in comparison with developed regions.

The difference between East Asia and developed regions is largely due to the difference in institutional
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quality which explains more than the actual difference. Also the lower initial human capital stock slowed

down the East Asian TFPG relative to developed countries.



26

4. Openness and Institutional Change

Summing up our empirical results, openness and institutional quality seem to play a major role

in economic growth along with convergence effect. In <Table 7>, openness and institution made East

Asia grow roughly by 1 percentage point faster than other developing regions. The magnitude of

combined effects of both factors comprises roughly from a quarter to one third of growth differential

between East Asia and other regions. Institution seems to be quantitatively the most important factor by

affecting both capital accumulation and TFPG. Openness is also another important factor closely related

with TFPG, which might have affect the rate of capital accumulation by raising the efficiency of

investment.

In this section, we discuss in more detail the meaning of openness and institution in our

analysis. Openness and institution cover a garden variety of factors and it is not easy to say in a word

what they are. For example, a country may be open in terms of commodity trade but may not be open in

capital transactions. In existing literature, openness is usually considered as outward-oriented trade

policy. However, even in commodity trade, the speeds of trade liberalization are different across sectors.

Furthermore, the concept of institutions is not well defined. According to North (1990), institutions are

the rules of the game in a society or are the humanly devised constraints that shape human interaction.

Since each society has its own institutions, we need a criterion when we state some institutions are

superior or inferior. In our context, institution is superior when the institution is favorable to economic

growth.

So, we should examine how our proxy variables measure these two factors and discuss how the

empirical results can be interpreted. We use the openness measure constructed by Sachs and Warner

(1995) who analyzed the impact of trade policy reform. The openness is measured as the fraction of year

an economy was open to trade between 1950 and 1990 where the economy is classified as closed if it has

at least one of the following characteristics: 1) Nontariff barriers covering 40 percent or more of trade, 2)

average tariff rates of 40 percent or more, 3) a black market premium is more than 20 percent, 4) a

socialist economic system, 5) a state monopoly on major exports. Thus, openness measures the freedom

of trade flow based on market signal: an economy is considered as more open if it is more market-based

and has lower trade barrier and less distortion in foreign exchange market. In this regard, among East

Asian countries, Hong Kong, Singapore, Malaysia and Thailand have been continuously open from the

start of their independence. Also Taiwan (since 1963), Korea (since 1968) and Indonesia (since 1970)
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became open early compared with other developing regions. Even if it is widely recognized that Taiwan

and Korea were not so market-oriented with extensive government intervention and trade barriers, East

Asia except Philippines overall reduced the trade barriers early in the development and adjusted

exchange rate flexibly leading to lower black market premium. This is largely due to the outward-looking

export-promotion stance of East Asia opposite to the inward-looking import-substitution policy of other

developing regions.

Krueger (1980) succinctly summarizes the logic of positive effect of export-promotion to

economic growth. First, technologically export-promotion is superior due to such factors as minimum

efficient size of plant, increasing returns to scale, indivisibilities in the production process, and necessity

for competition. Second, export-promotion policy could avoid the excesses in the ways the import-

substitution policies were administered. The import-substitution policy is notorious for its characteristics

of negative system with trade restrictions and exchange control leading to serious distortion of resource

allocation. Third, export-promotion constrains policymakers in such a way that they do not impede the

growth rate as much as they otherwise would; export-promotion reduces the rent-seeking behavior. Thus,

export-promotion seems to be more market-friendly than import-substitution and, thus, make East Asian

economy more efficieny.

However, the Korean and Taiwanese experience of economic development, for example, is full

of stories of government intervention. (Amsden (1989) and Wade (1990)) They argue that these countries

systematically got the prices wrong to spur industrialization. According to our empirical result, openness

is closely related to TFP but the huge capital accumulation of East Asia is not explained well by

openness and other explanatory variables. In this regard, it can be conjectured that government might

have played an important role in rapid accumulation but that the sustained high accumulation was

possible due to high TFPG compared with other relatively closed developing countries.15 Thus, export-

promotion in East Asia complemented government-led industrial policy by making the accumulation

sustainable.

It is worth noting that there are some doubts on causality from export-promotion to economic

growth. Rodrik (1994) argues export-promotion itself is not a cause of economic growth but the result.

East Asian countries, particularly Korea and Taiwan, with favorable initial conditions such as high

human capital and equal income distribution, were ready for economic growth once investment took off.

                                                
15 The government intervention is not included in our model, which might explain the missing growth rate of
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Once investment was triggered by government policy, those countries had to turn to exports in foreign

market to acquire the foreign exchange needed for import of capital goods. Also Rodrik (1999)

emphasizes again that openness, particularly export-promotion, itself is not conducive to economic

growth, by arguing that most factors of growth, such as technology, institution, capital goods inflow

through imports rather than exports. To accept his argument, we have to explain why East Asia took off

in the 1960s and not earlier. In this regard, the change in trade policy stance in East Asia from import-

substitution to export-promotion is too important a historical event to be ignored, which distinguishes

East Asia from other developing regions.

Furthermore, East Asian countries pursued export-promotion of manufacturing goods, rather

than primary goods which is traditional export item of many developing countries. In our analysis that

the primary export share is negatively related to growth: export-promotion of primary goods may not

help long-run economic growth but export-promotion of manufacturing goods does. This observation

suggests that the engine of growth in East Asia is export of manufacturing goods.

Economic activities in modern manufacturing sectors are fundamentally different from those in

traditional primary sectors in that they require a complicated coordination of activities. Thus,

development of manufacturing sectors necessitates institutional change, such as creation of new

organizational forms, markets, and so on. If we define institution as a rule of game in transactions,

institution covers not only law and decree but also social norms and trust. Institutional change is a self-

organizing evolutionary process that cannot be enforced by plan. In this regard, import-substitution

policy, which is intrinsically negative and controlling system, cannot fully enforce the institutional

change to make a country competent in industrialization. By contrast, export-promotion of East Asia,

where the economic activities are largely carried out by private enterprises, was relatively self-organizing

and open to learning and competition. So, export-promotion may be superior to import-substitution in its

impact on institutional change.

Now, let’s examine what the empirical results imply on the role of institutions in economic

development. In our analysis, the institutional quality is the index constructed by Knack and Keefer

(1995). The index is an average over the 1980s of the subjective scores of the following aspects: 1)

government repudiation of contracts, 2) risk of expropriation, 3) corruption, 4) rule of law, 5)

bureaucratic quality. The index broadly measures the security of property and contractual rights and

                                                                                                                                                           
capital stock in East Asia.
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quality of political institutions affecting business transactions. Our empirical results assert East Asia

could outperform other developing countries due to better institutions. How can we interpret this? Based

on various reports by international organizations such as UN, the institutional quality of East Asia in

1950s was no better than other developing countries or worse. Considering the institutional quality index

in our analysis is for the 1980s, East Asian countries seem to have improved institutional quality

superbly along with export-promotion.

If a nation is pursuing export, there is an incentive to make its institution acceptable in

international standards. As well known, the huge inflow of foreign capital in East Asia would not have

been possible without institutional change. In spite of the concern that a country is too dependent on

world economy and become vulnerable to external shocks, openness helps economic growth through

adoption of institutions and technologies. <Table 13> shows the close relationship between openness and

institutional quality. As in output growth regressions, dependent variable is per worker output growth.

The second column is the reproduction of regression (2) of <Table 6>, which estimates the direct effects

only of openness on economic growth. In the third column, we remove institutions from the set of

explanatory variables to estimate the total effects of openness on growth; not only the direct effect but

also the indirect effect of openness through institutional change. Without institution, the size of

coefficient on openness becomes about three times larger. Based on figures in <Table 7>, we can

estimate that openness explains the growth differential between East Asia and other regions almost up to

1 percent per annum. Considering the actual growth differential between East Asia and other regions

ranges from 1.7 percent for Middle East to 3.73 percent for Sub-Saharan Africa, openness seems to be

the most important factor determining rapid economic growth of East Asia.

6. Summary and Conclusion

The main empirical results of this study can be summarized as follows. The growth accounting

analysis confirms the importance of physical capital accumulation for the spectacular performance of

East Asia. By contrast, total factor productivity growth (TFPG) of East Asia seems to be only moderate

compared with developed countries, considering the huge imports of foreign technology. However,

TFPG of East Asia is relatively high and sustained compared with other developing regions, which has

not received due attention in the literature.

In regression analysis, cross-country variations in output growth are explained satisfactorily by
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variables related to a country’s initial conditions, policies and institutions. However, the phenomenal rate

of capital accumulation in East Asia could not be satisfactorily accounted for by  determinants of growth

in our regressions. The regression-based decomposition of output growth reveals the quantitative

importance of policies, such as openness and institutions, in distinguishing East Asia from other regions.

The role of openness and institutional quality turns out to be much more pronounced when East Asia is

compared with other developing regions, such as Latin America or Sub-Saharan Africa. However, the

success of East Asia relative to developed regions can be attributed to the “convergence” effect, which

has not been fully exploited due to differences in policies and institutions. Meanwhile, the openness

seems to affect output growth by improving TFP rather than enhancing capital accumulation, consistent

with the theoretical predictions, while the institutional quality works through both channels.

The differences in policies and institutions are also useful for understanding the cross-country

growth differential within East Asian region. Again, institutional quality turns out to be quantitatively the

most important determinant: a significant portion of above-average performance of Singapore, Hong

Kong, and Taiwan and below-average performance of Philippines and Indonesia are explained by the

institutional quality alone. The role of openness is also important but less pronounced in explaining

within-region variations in growth rate since, compared with countries in other regions, most East Asian

countries were relatively open according to Sachs and Warner’s measure, with the exception of

Philippines. The openness measure seems to be more useful for explaining growth rate differential

between East Asia and other developing regions, such as Latin America and Sub-Saharan Africa.

Our empirical results suggest that quantitatively most important determinants of economic

growth is institutional quality followed by openness. However, if we allow for the possibility that

openness affects growth not only directly but also indirectly by improving institutional quality, then the

quantitative importance of openness in explaining growth becomes much more pronounced. This

evidence is consistent with the view provided by Krueger (1990) that “the success of an outer-oriented

trade strategy provides the momentum and impetus for further liberalization, which then permits further

economic gains from the trade strategy.”

This study have also implications on questions that have to be addressed in the detailed micro

studies on a country level. First, due to the limitation of data and methodology, this study does not

adequately address the role of government in East Asia. As documented in this paper as well as other

growth accounting studies, the most important proximate source of East Asian growth was remarkable
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capital accumulation. The capital growth regressions in this study imply that this phenomenal rate of

capital accumulation in East Asia cannot be satisfactorily accounted for without taking the role of

government into account. So, we cannot exclude the possibility that the initial take-off and the sustained

accumulation of physical in East Asian countries are related not only to openness and institutions but also

to the various industrial policies. Second, we may ask why the TFPG of East Asia is not so outstanding

relative to the developed countries, even though there remain some controversies in this area. In view of

the huge opportunity of exploiting the advantage of backwardness, it is surprising why cross-country

studies which keep reasonable consistency in methodology and data do not produce “relatively high”

TFPG in catching-up countries of East Asia. Hence, we need to have a better understanding of

underlying factors of the huge accumulation and mild efficiency gains. Finally, while the openness and

institutions might be indeed the most important factors distinguishing between divergent growth

experiences of East Asia and other developing regions such as Latin America, the relationship between

openness and institutions is not fully understood yet.
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<Table 1> Growth Performance (1960-1990, percentage per annum)

Output Labor Physical Capital Human Capital

Regions and
Country GDP

GDP per
Worker

Number of
Workers

Total
Physical
Capital

Physical
Capital per

Worker

Labor
Quality

Years of
Schooling

East Asia 7.46 4.71 2.75 10.89 8.14 1.33 1.94

Latin America 3.27 0.85 2.42 4.51 2.09 0.98 1.57

Middle East 5.14 2.71 2.43 6.43 4.00 1.36 2.93

South Asia 4.10 2.02 2.08 5.38 3.30 1.51 3.39

Sub-Sahara 3.42 0.81 2.61 3.64 1.03 0.77 1.83
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Developed 3.56 2.38 1.17 4.62 3.44 0.63 0.90

Malaysia 6.86 3.71 3.14 9.43 6.29 1.52 2.47

Indonesia 5.92 3.74 2.18 7.91 5.73 1.75 3.62

Philippines 4.11 1.59 2.52 6.10 3.58 1.40 1.64

Singapore 8.17 5.27 2.90 12.93 10.03 0.69 1.03

South Korea 8.49 5.93 2.56 11.90 9.34 2.18 2.83

Taiwan 8.31 5.66 2.66 11.87 9.22 1.83 2.41

Thailand 6.97 4.26 2.72 9.75 7.03 0.39 0.89

Japan 6.17 5.03 1.14 9.35 8.22 0.10 0.48

Note: Regional figures are regional averages weighted by each country’s average GDP between 1960 and 1990.

<Table 2> Alternative Estimates of TFPG (percent per annum)

When labor input is Adjusted by labor

Quality as measured by Educational

attainment

Education as another input

Region and

Country

Constant

α (=0.35)

Different α

Across countries

Constant

α
Different

α

East Asia 1.00 0.63 0.87 0.84

Latin America -0.52 -0.58 -0.46 -0.46

Middle East 0.42 0.28 0.23 0.22
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South Asia -0.12 -0.26 -0.32 -0.36

Sub-Sahara -0.05 -0.07 -0.15 -0.15

Developed 0.77 0.64 0.74 0.75

Malaysia 0.53 0.31 0.46 0.48

Indonesia 0.59 0.39 0.36 0.36

Philippines -0.58 -0.70 -0.34 -0.35

Singapore 1.31 0.88 0.95 0.99

South Korea 1.25 0.83 1.35 1.28

Taiwan 1.24 0.77 1.25 1.14

Thailand 1.54 1.08 1.18 1.05

Japan 2.09 1.77 1.60 1.68

Note: Human capital indices used correspond to the classification reported in Table 2. Regional figures are regional
averages weighted by each country’s average GDP between 1960 and 1990.

<Table 3.A> Sources of Growth by Period (percent per annum)

Region Period GDP per

Worker

Human Capital

per Worker

Physical Capital

per Worker

TFP

1960s 4.51 0.86 8.43 0.58East Asia

1970s 5.09 2.01 8.95 0.28
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1980s 4.43 1.05 6.48 1.19

1960s 2.77 0.67 2.53 1.35

1970s 1.80 1.65 3.50 -0.61

Latin America

1980s -2.04 0.62 0.24 -2.51

1960s 4.62 0.95 5.20 1.96

1970s 2.18 1.92 5.80 -1.30

Middle East

1980s 1.10 1.28 1.46 -0.26

1960s 2.59 1.65 4.28 -0.25

1970s 0.94 1.34 2.52 -0.86

South Asia

1980s 2.57 1.46 3.09 0.41

1960s 1.10 0.94 1.66 -0.18

1970s 1.50 0.24 2.21 0.46

Sub-Sahara

1980s -0.13 1.13 -0.44 -0.60

1960s 3.65 0.53 4.81 1.44

1970s 1.87 1.12 3.34 -0.13

Developed

1980s 1.54 0.26 2.10 0.55

Note: Human capital growth and TFPG reported are comparable to the figures reported in the sixth column of Table
3. Regional figures are regional averages weighted by each country’s average GDP between 1960 and 1990.
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<Table 3.B> Sources of Growth by Period (percent per annum)

Country Period GDP per Worker Human Capital per

worker

Physical Capital per

Worker

TFP

1960s 4.33 1.45 6.70 0.80

1970s 4.36 1.85 6.81 0.54

Malaysia

1980s 2.46 1.25 5.35 -0.41

1960s 1.39 2.68 1.28 -0.73

1970s 6.03 1.28 8.56 1.84

Indonesia

1980s 3.79 1.30 7.36 0.07

1960s 2.55 0.73 3.99 0.50

1970s 3.00 2.82 4.73 -0.59

Philippines

1980s -0.79 0.66 2.03 -2.00

1960s 5.53 -0.04 8.51 2.08

1970s 5.33 4.12 11.03 -1.62

South Korea

1980s 6.94 2.46 8.47 2.02

1960s 5.43 0.87 12.75 -0.14

1970s 5.70 0.64 10.15 1.29

Singapore

1980s 4.69 0.57 7.19 1.50

1960s 5.26 1.93 10.27 -0.12

1970s 6.41 3.99 11.03 -0.49

Taiwan

1980s 5.30 0.41 6.35 2.92

1960s 5.00 1.53 9.47 1.91

1970s 3.24 0.63 6.36 0.93

Thailand

1980s 4.52 3.33 5.27 0.38

1960s 8.36 -1.48 12.01 4.57

1970s 3.46 1.32 8.11 -0.51

Japan

1980s 3.29 0.44 4.54 1.25

Note: Human capital growth and TFPG reported are comparable to the figures reported in the sixth column of Table
3.
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<Table 4> Summary of Variables by Region

TOTAL Developed East
Asia

Latin
America

Middle
East

South
Asia

Sub-
Saharan
Africa

Number of countries 74 21 8 21 7 4 13
Growth rate of per worker
GDP (1960-90, %)

2.01 2.64 4.48 0.95 2.77 2.06 0.75

Initial Conditions
GDP per worker
(1960, thousand dollars)

2765 5545 1275 2350 2003 904 846

Secondary Schooling
(1960, years)

0.66 1.22 0.65 0.52 0.38 0.38 0.23

Life Expectancy at birth
(1960, years)

56.7 69.2 56.4 56.0 54.2 47.9 42.0

Primary Schooling
(1960, years)

2.90 4.89 2.47 2.63 1.80 1.18 1.25

Control and Policy
Variables
Investment Rate
(1960-89 Avg.,% of GDP)

20.4 28.4 22.7 17.2 21.8 12.6 13.0

Government Consumption
(1960-89 Avg., % of GDP)

8.5 5.1 6.4 8.7 5.5 14.7 14.8

Openness
(1950-90, %)

42.9 74.1 75.3 30.0 33.6 10.6 8.4

Black Market Premium
(1960-89 Avg., %)

19.2 1.6 6.0 26.2 33.0 45.3 29.1

Inflation
(1960-89 Avg., %)

28.4 8.5 18.5 69.3 15.5 8.9 12.7

Institution
(Avg. for 1980’s)

6.04 9.11 6.57 4.68 4.51 3.63 4.52

Social Stability
Revolutions
(1960-89, No. per year)

0.14 0.05 0.17 0.20 0.17 0.18 0.15

Political Rights
(1960-89)

3.48 1.50 4.60 3.45 4.90 3.88 5.25

Region or Country Specific
Factors
Ethno-linguistic Diversity
(probability)

0.39 0.24 0.47 0.28 0.31 0.67 0.75

Confucianism
(%)

1.9 0.0 17.1 0.0 0.0 0.0 0.0

Primary Product Exports
(1970, % of GNP)

12.2 6.8 10.0 14.6 10.9 5.3 21.4

External Shock
Terms of Trade Growth
(1960-89 Avg., %)

-0.61 -0.62 -0.74 -0.98 1.78 -1.44 -0.95
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<Table 5> Summary of Variables by Country: East Asia

Total Hong
Kong

Indonesia Korea Malaysia Philippines Singapore Taiwan Thailand

Growth rate of per worker
GDP(1960-90, %)

4.48 5.67 3.74 5.93 3.71 1.59 5.27 5.66 4.26

Initial Conditions
GDP per worker
(1960, thousand dollars)

1275 2247 638 904 1420 1133 1658 1256 943

Secondary Schooling
(1960, years)

0.65 1.36 0.08 0.66 0.44 0.56 1.17 0.72 0.23

Life Expectancy at birth
(1960, years)

56.4 66.0 41.5 54.2 54.3 53.1 63.7 65.4 52.7

Primary Schooling
(1960, years)

2.47 3.31 1.03 2.48 1.85 3.01 2.37 2.47 3.20

Control and Policy Variables
Investment Rate
(1960-89 Avg.,% of GDP)

22.7 22.4 17.6 24.8 24.6 16.0 33.0 24.7 18.9

Government Consumption
(1960-89 Avg., % of GDP)

6.4 2.9 6.5 3.0 5.2 10.7 1.3 14.2 7.4

Openness
(1950-90, %)

75.3 100.0 55.6 60.0 100.0 15.6 100.0 71.1 100.0

Black Market Premium
(1960-89 Avg., %)

6.0 0.1 12.6 15.1 1.0 11.3 0.8 6.3 0.5

Inflation
(1960-89 Avg., %)

18.5 6.8 85.8 14.9 2.8 11.2 3.3 . 4.9

Institution
(Avg. for 1980’s)

6.57 8.55 3.45 6.05 7.39 2.87 8.93 8.46 6.84

Social Stability
Revolutions
(1960-89, No. per year)

0.17 0.00 0.20 0.30 0.03 0.50 0.00 0.03 0.30

Political Rights
(1960-89)

4.60 . 5.20 5.25 3.95 4.38 4.95 4.70 3.77

Region or Country Specific
Factors
Ethno-linguistic Diversity
(probability)

0.47 0.02 0.76 0.00 0.72 0.74 0.42 0.42 0.66

Confucianism
(%)

17.1 30.0 0.0 60.0 1.0 0.0 15.0 31.0 0.0

Primary Product Exports
(1970, % of GNP)

10.0 3.0 11.0 2.0 37.0 13.0 3.0 2.0 9.0

External Shock `
Terms of Trade Growth
(1960-89 Avg., %)

-0.74 -0.34 2.58 -0.70 -1.52 -2.89 1.72 -2.15 -2.61
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<Table 6> Cross-Section Regression Results of Output Growth

(1) (2) (3) (4) (5) (6)

Initial Income -1.946
(-8.378)

-2.103
(-9.925)

-1.651
(-6.302)

-1,971
(-7.965)

-2.129
(-10.540)

-2.435
(-10.548)

Initial Human Capital

Initial Life Expectancy

Gov’t Consumption

Openness (1950-90)

0.515
(3.809)

-5.890
(-2.454)

1.460
(3.385)

0.453
(3.915)

-4.063
(-1.969)

0.598
(1.513)

0.432
(3.163)

-4.604
(-1.916)

1.164
(2.646)

0.422
(3.529)

-3.628
(-1.724)

0.522
(1.300)

0.452
(4.107)

-3.499
(-1.771)
0.493

(1.304)

0.420
(3.821)
2.726

(2.903)
-4.853

(-2.461)
0.521

(1.389)
Institution 0.314

(4.264)
0.365

(4.871)
0.299

(4.147)
0.356

(4.710)
0.291

(3.809)
0.302

(4.076)
Resource Endowments

Terms of Trade Shock

-5.556
(-4.667)

0.132
(2.397)

-3.713
(-3.545)

0.103
(2.184)

-5.737
(-4.947)

0.118
(2.175)

-3.891
(-3.668)

0.099
(2.079)

-4.490
(-4.332)
0.102

(2.262)

-3.501
(-3.522)
0.146

(3.090)
Investment Rate 4.904

(2.754)
East Asia 0.884

(2.217)
0.370

(1.035)
Latin America -0.878

(-3.569)
-0.830

(-3.315)
-0.715

(-2.959)
-0.879
-3.774

Sub-Saharan Africa -1.832
(-5.173)

-1.730
(-4.705)

-1.501
(-4.191)

-1.421
-3.904

Number of
Obs.

74 74 74 74 74 74

Adj R2 0.72 0.80 0.73 0.80 0.82 0.82

Note: Dependent variable is per worker GDP growth rate between 1960-1990, calculated from Summers and
Heston’s data set (version 5.6.)
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<Table 6: continued> Cross-Section Regression Results of Output Growth

(7) (8) (9) (10) (11) (12) (13)

Initial Income -2.061
(-9.553)

-2.033
(-9.330)

-2.104
(-9.705)

-1.899
(-8.626)

-2.078
(-10.182)

-1.914
(-8.445)

-1.936
(-8.760)

Initial Human Capital

Gov’t Consumption

Openness(1950-90)

0.481
(4.020)
-4.728

(-2.238)
0.659

(1.654)

0.417
(3.523)
-3.662

(-1.764)
0.511

(1.283)

0.453
(3.880)
-4.058

(-1.944)
0.593

(1.388)

0.422
(3.750)
-3.189

(-1.578)
0.553

(1.440)

0.478
(4.324)
-3.699

(-1.564)
0.699

(1.859)

0.395
(3.400)
-3.550

(-1.749)
0.578

(1.500)

0.431
(3.815)
-3.274

(-1.391)
0.674

(1.812)
Institution 0.332

(4.243)
0.333

(4.220)
0.367

(3.973)
0.432

(5.460)
0.305

(4.085)
0.339

(4.553)
0.290

(3.903)
Resource Endowment

Terms of Trade Shock

-3.609
(-3.429)

0.108
(2.267)

-3.287
(-3.006)

0.100
(2.127)

-3.706
(-3.424)

0.104
(2.167)

-3.382
(-3.313)

0.083
(1.774)

-3.361
(-3.161)

0.111
(2.471)

-3.594
(-3.510)
0.093

(2.002)

-3.327
(-3.165)
0.103

(2.293)
Openness (1960-90) -0.001

(-0.902)
Black Market Premium -0.616

(-1.285)
Revolutions 0.019

(0.029)
Political Rights 0.195

(2.167)
Ethno. Fragmentation -1.150

(-3.022)
-1.035

(-2.699)
Confucianism 2.239

(2.039)
1.688

(1.572)
Latin America -0.816

(-3.172)
-0.937

(-3.762)
-0.878

(-3.541)
-0.815

(-3.399)
-1.089

(-4.383)
-0.873

(-3.635)
-1.067

(-4.339)
Sub-Saharan

Africa
-1.718

(-4.749)
-1.932

(-5.353)
-1.834

(-5.056)
-2.035

(-5.776)
-1.466

(-3.937)
-1.770

(-5.097)
-1.461

(-3.969)
Number of

Obs.
73 74 74 73 73 74 73

Adj R2 0.79 0.81 0.80 0.81 0.83 0.81 0.83

Note: Dependent variable is per worker GDP growth rate between 1960-1990, calculated from Summers and
Heston’s data set (version 5.6.)
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<Table 7> Sources of East Asian Growth: 1960~ 1989

Developed Latin
America

Middle East South Asia
Sub-Saharan

Africa

Actual1 1.84 3.52 1.71 2.41 3.73

Predicted 1.60 3.33 1.97 1.34 3.54

Initial Income 2.99 1.11 0.92 -0.65 -0.97

Initial Human Capital -0.29 0.09 0.32 0.30 0.74

Government consumption -0.05 0.09 -0.04 0.34 0.34

Openness 0.01 0.27 0.25 0.39 0.40

Institution -0.93 0.69 0.75 1.07 0.75

Resource Endowment -0.12 0.17 0.03 -0.18 0.42

Terms of Trade -0.01 0.03 -0.26 0.07 0.02

Latin America 0.00 0.88 0.00 0.00 0.00

Africa 0.00 0.00 0.00 0.00 1.83

Note : 1) actual growth rate differential between East Asia (4.48%) and other regions
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<Table 8> Sources of East Asian Growth: 1960~ 1989

Philippines Malaysia Indonesia Thailand Singapore Taiwan Hong
Kong Korea

Actual1 -2.89 -0.76 -0.74 -0.22 0.80 1.18 1.19 1.45

Predicted -2.05 -1.01 -0.46 0.20 1.43 0.56 0.45 0.88

Initial Income 0.11 -0.37 1.32 0.49 -0.69 -0.11 -1.33 0.58

Initial Human
Capital

0.06 -0.05 -0.82 -0.34 0.39 0.17 0.46 0.13

Government
Consumption -0.17 0.05 0.00 -0.04 0.21 -0.32 0.14 0.14

Openness -0.36 0.15 -0.12 0.15 0.15 -0.03 0.15 -0.09

Institution -1.35 0.30 -1.14 0.10 0.86 0.69 0.72 -0.19

Resource
Endowment -0.11 -1.00 -0.04 0.04 0.26 0.30 0.26 0.30

Terms of Trade -0.22 -0.08 0.34 -0.19 0.25 -0.15 0.04 0.00

Note : 1) Actual growth rate differential relative to the East Asia mean (4.48%).
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<Table 9> Cross-Country Regression of Capital Growth

(1) (2) (3) (4) (5) (6) (7) (8)
Initial Income -3.605 -2.589 -2.603 -2.727 -2.239 -2.317 -2.490

(-7.103) (-4.800) (-4.877) (-5.461) (-4.453) (-4.681) (-3.852)
Initial Capital -0.177

Stock (-2.490)
Initial Human 0.544 0.332 0.322 0.355 0.364 0.327 0.678 -0.114
Capital Stock (1.891) (1.238) (1.220) (1.370) (1.460) (1.332) (1.899) (-0.460)
Government -16.218 -12.419 -12.241 -14.036 -12.332 -12.391 -12.897 -9.877
Consumption (-3.206) (-2.632) (-2.631) (-3.250) (-2.545) (-2.998) (-2.578) (-2.174)

Openness -0.297 -0.765 -0.736
(-0.326) (-0.912) (-0.889)

Resource -0.380 -2.249 -2.427
Endowments (-0.150) (-0.951) (-1.062)

0.209 0.176 0.182 0.189 0.154 0.140 0.205 -0.029Terms of Trade
Shock (1.819) (1.677) (1.782) (1.853) (1.515) (1.423) (1.607) (-0.280)

Institution 0.507 0.430 0.448 0.418 0.508 0.603 0.501 0.447
(2.812) (2.601) (2.902) (3.351) (3.243) (4.464) (2.756) (3.118)

Ethnolinguistic
Fragmentation

-0.852
(-1.034)

Revolutions -1.003
(-0.818)

0.567 0.591 0.517 0.944Political Right
(2.672) (2.822) (2.072) (4.213)

Income 0.020
Distribution (0.660)

-0.587 -0.177Latin America
(-1.028) -0.333

Sub-Saharan -2.922 -2.095 -1.999 -2.019 -2.367 -2.852 -2.481 -2.751
Africa (-3.392) (-2.568) (-2.637) (-2.882) (-2.755) (-3.926) -2.456) (-3.396)

East Asia 2.870 2.925 2.608 2.333 1.949 1.873 2.947
(3.648) (3.833) (3.547) (2.943) (2.653) (2.323) (3.863)

Adj R2 0.535 0.615 0.621 0.619 0.652 0.658 0.669 0.578

Number of Obs. 69 69 69 69 68 69 52 69

Note: The figures in parentheses are t-values. When the degree of freedom is 60, the coefficients with t-values
greater than 2.660, 2.000 and 1.671 are significantly different from zero at the significance level of 0.01, 0.05 and
0.10, respectively.
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<Table 10> Cross-Country Regression of TFPG

(1) (2) (3) (4) (5) (6) (7)
Initial Income -0.770

(-3.624)
-0.998

(-4.096)
-1.010

(-4.471)
-0.992

(-5.165)
-1.079

(-5.235)
-0.845

(-4.202)
-0.839

(-4.824)

Initial Human
Capital Stock

0.304
(2.521)

0.351
(2.900)

0.340
(2.939)

0.322
(3.026)

0.293
(2.729)

0.059
(0.440)

0.285
(2.685)

Government 1.715 0.864 1.096
Consumption (0.810) (0.406) (0.524)

Openness 0.593 0.698 0.747 0.743 0.617 0.825 0.551
(1.556) (1.843) (2.099) (2.123) (1.656) (2.054) (1.630)

Resource -1.995 -1.576 -1.848 -1.720 -1.179 -1.979 -1.732
Endowments (-1.876) (-1.475) (-1.869) (-1.953) (-1.239) (-2.048) (-1.935)

Terms of Trade
Shock

0.019
(0.386)

0.026
(0.549)

0.035
(0.760)

Institution 0.233 0.251 0.273 0.267 0.296 0.301 0.257
(3.093) (3.356) (4.468) (4.481) (3.889) (4.136) (4.267)

Ethnolinguistic
Fragmentation

-0.219
(-0.652)

Revolutions 0.361
(0.597)

Political Right -0.075
(-0.801)

Income 0.001
Distribution (0.048)   

Latin America -0.153
(-0.642)

-0.245
(-1.021)

Sub-Saharan
Africa

0.025
(0.070)

-0.160
(-0.435)

East Asia -0.643 -0.560 -0.562 -0.447 -0.443
(-1.808) (-1.665) (-1.755) (-1.330) (-1.392)

Adj R2 0.503 0.522 0.529 0.538 0.548 0.572 0.523
Number of Obs. 69 69 69 69 68 52 69
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<Table 11 > Decomposition of Capital Growth Differential : 1960~ 1989

Developed Latin
America

  Middle East South Asia Sub-Sahara
Africa

Actual1) 5.13 5.38 3.41 4.62 6.15

Predicted 4.99 5.28 4.30 4.52 6.02

Initial income 3.88 1.44 1.19 -0.85 -1.26

Initial human capital -0.23 0.07 0.25 0.23 0.58

Government consumption -0.19 0.33 -0.13 1.17 1.18

Institution -1.06 0.79 0.86 1.23 0.85

Terms of trade -0.02 0.05 -0.48 0.13 0.04

Sub-Saharan Africa 0.00 0.00 0.00 0.00 2.02

East Asia 2.61 2.61 2.61 2.61 2.61

1) Actual capital growth differential between East Asia(9.98%) and other regions. The regional averages are
slightly different from the figures in <Table 3> due to small change in sample countries due to data availability.
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<Table 12> Decomposition of TFP Growth Differential : 1960~ 1989

Developed Latin
America

Middle
East

South Asia Sub-Sahara
Africa

Actual1) -0.23 0.98 0.49 0.74 0.80

Predicted -0.08 0.95 0.97 0.52 0.75

Initial income 1.41 0.53 0.43 -0.31 -0.46

Initial human capital -0.21 0.06 0.23 0.21 0.53

Openness 0.01 0.34 0.31 0.48 0.50

Institution -0.68 0.50 0.55 0.78 0.54

Terms of trade -0.05 0.08 0.01 -0.08 0.20

East Asia -0.56 -0.56 -0.56 -0.56 -0.56

1) Actual capital growth differential between East Asia(0.68%) and other regions.
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<Table 13> Direct and Indirect Effects of Openness

Direct Effect      Total Effects

Per worker GDP
(log)

-2.103
(-9.925)

-1.473
(-7.555)

Secondary schooling
(log)

Government consumption

Openness

0.453
(3.915)
-4.063

(-1.969)
0.598

(1.513)

0.511
(3.821)
-4.805

(-2.010)
1.576

(3.990)
Institution 0.365

(4.871)
Resource endowment -3.713

(-3.545)
-4.521

(-3.763)
Terms of trade 0.103

(2.184)
0.047

(0.886)
Latin America -0.878

(-3.569)
-1.297

(-4.842)
Sub-Saharan Africa -1.832

(-5.173)
-1.287

(-3.296)

Obs. 74 74

Adj R2 0.80 0.73

Note: Dependent variable is per worker GDP growth rate between 1960 and 1990. Numbers in parentheses are t-
statistics.
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Appendix A: Panel Regression Results

In this appendix, we report the panel regression results in comparison with cross-section results

in order to see whether the basic conclusions of this paper change according to regression methodology.

Also, using the information about time series variations of the variables allows us to have a richer

understanding of the economic growth process of a region or a country.

<Table A.1> contains the panel regression results for the growth rate of real per worker GDP

over three decades, 1960-70, 1970-80, and 1980-90.  Sixty six countries are included in the sample, for

which the data for all variables are available for three decades. Following the tradition of the literature,

the estimates are obtained by the seemingly unrelated regression(SUR) technique.  This procedure allows

for country random effects that are correlated over time.  We report only the results obtained by re-

estimating the regression equations (2) and (12) of <Table 6> using the panel data set. Even though the

number of countries included in the panel regressions became somewhat smaller due to the data

availability, the results from the two methodologies are roughly comparable.

Comparison of the panel-based estimates with cross-section-based estimates in regression

equation (2) reveals some important changes: even though the same signs of coefficients are observed for

each variable from both cross-section and panel regressions, the estimated sizes of the coefficient or their

significance change a lot for some of the regressors.  With regard to initial conditions, the coefficient on

initial income from the panel regression, –1.48, is much smaller in absolute value than that from the

cross-section regression, which is –2.10. The secondary years of schooling has much smaller coefficient

and completely loses its significance in the panel regression, which is the result often reported in the

literature. Among the policy variables, the government consumption is reduced in absolute size and loses

significance in the panel regression. The institutional quality variable also has reduced coefficient and is

only marginally significant. To the contrary, the coefficient on openness is more than three times as large

as that from cross-section regressions. Therefore, by using panel-based estimates rather than cross-

section estimates, a larger role of openness variable is expected among our choice of policy variables in

explaining cross-regional or cross-country growth rate differential. Similar pattern of coefficient changes

is observed for regression equation (12). In sum, if we rely on panel regression results in quantifying

sources of East Asian growth, it is expected to see enhanced role of openness, which is reported in
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<Table A.2>.

<Table A.1>  Comparison of Cross-Section and Panel Regression Results

Regression (2) Regression (12)

Cross-section Panel Cross-section Panel

Per worker GDP
(log)

-2.103
(-9.925)

-1.477
(-4.670)

-1.936
(-8.760)

-1.508
(-4.804)

Secondary Schooling
(log)

0.453
(3.915)

0.146
(0.782)

0.431
(3.815)

0.080
(0.450)

Government consumption
-4.063

(-1.969)
-2.087

(-0.666)
-3.274

(-1.391)
-4.247

(-1.339)

Openness 0.598
(1.513)

1.952
(5.118)

0.674
(1.812)

1.778
(5.161)

Institution
0.365

(4.871)
0.179

(1.715)
0.290

(3.903)
0.232

(2.257)

Ethno-linguistic
Fragmentation

-1.035
(-2.699)

-0.639
(-1.255)

Confucianism
1.688

(1.572)
4.455

(3.176)

Resource Endowment
-3.713

(-3.545)
-5.342

(-3.616)
-3.327

(-3.165)
-3.289

(-2.322)

Terms of Trade
0.103

(2.184)
0.114

(3.547)
0.103

(2.293)
0.131

(3.892)

Latin America
-0.878

(-3.569)
-0.946

(-2.747)
-1.067

(-4.339)
-0.927

(-2.794)

Sub-Saharan Africa
-1.832

(-5.173)
-1.871

(-3.479)
-1.461

(-3.969)
-2.007

(-3.845)

Adj R2

Number of Obs.
0.80

74
0.43

66
0.83

73
0.51

63
Note: Dependent variable is per worker GDP growth rate between 1960 and 1990. Numbers in parentheses are t-

statistics.
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<Table A.2> Panel-based Decomposition of Growth Differential between East Asia and Latin
America : 1960-1989

Period 1960~ 1989 1960~ 1969 1970~ 1979 1980~ 1989

Actual 3.23 1.20 2.88 5.62
Predicted 2.96 2.51 3.40 2.96

Initial income 0.64 1.02 0.73 0.18
Initial human capital 0.01 -0.01 0.02 0.03

Government consumption 0.01 -0.02 0.02 0.03
Openness 1.04 0.43 1.33 1.37
Institution 0.20 0.20 0.20 0.20

Resource endowment 0.13 0.13 0.13 0.13
Terms of trade -0.03 -0.19 0.02 0.08
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Appendix B: Countries and Regions

<Table A.2 > Country Names and Regional Grouping

Developed East Asia Latin America Sub-Saharan Africa

Australia Hong Kong* Argentina Cameroon

Austria Indonesia Bolivia Congo*

Belgium Korea Brazil Gambia*

Canada Malaysia Chile Ghana

Denmark Philippines Colombia Kenya

Finland Singapore Costa Rica Malawi

France Taiwan Dominican Rep. Mali

Germany, West** Thailand Ecuador Mauritius**

Greece South Asia El Salvador Mozambique**

Iceland** Bangladesh Guatemala Senegal

Ireland India Guyana South Africa

Italy Pakistan Honduras Togo*

Japan Sri Lanka Jamaica Uganda

Netherlands Middle East Mexico Zambia

New Zealand Algeria Nicaragua Zimbabwe

Norway Cyprus Panama
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Portugal Iran Paraguay

Spain Israel Peru

Sweden Jordan Trinidad & Tobago

Switzerland Syria* Uruguay

Turkey Tunisia Venezuela

U.K.

U.S.A.

Note : A total of 78 countries are considered in this study according to data availability. Five countries with asterisk
(*), for which the capital stock data and TFPG are not available, are included in the GDP growth regressions only.
Four countries with double asterisks (**), for which the data for some of the explanatory variables are not available,
are included in growth accounting results of <Table 1>-<Table 3> only. The remaining 69 countries are used
throughout the analysis.  For some of the regressions in the paper, countries with missing values for additional
regressors are dropped out of sample.


